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of the surface.    It is thus highly improbable that a crack could have originated from the presence of hardened metal
It is believed that the crack in this gun was caused by folding in of some of the metal during forging. Incidentally some other defects are pointed out.
14-INCH GUN LEVER.
This lever was made of cast steel and was broken during the test of the carriage. A microscopic examination revealed the structures shown in photographs Nos. 46 to 51, inclusive.
Photograph No. 46 shows a large amount of segregated ferrite with included slag. These ferrite areas are of such a size that they are easily visible to the eye.
In the fractured ends of the test pieces the metal shows decidedly bright spots, and these are due, it is believed, to the presence of the segregated ferrite. Further, it has been notkred that along the stem of the test pieces incipient cracks are developed, as shown in photograph No. 45. It is highly probable that these incipient fractures are developed in such areas as shown in photograph No. 47, which shows a large ferrite field at the edge of the specimen. It is possible that if the forces are transmitted equally throughout the test piece that such a portion, would yield more readily where the carbon was lowest. The strength of such a spot would be approximately that of pure iron, or about 40,000 pounds per square inch, while the darker areas which contain more carbon would show considerably higher values. The presence of much slag in the ferrite areas would also increase the brittleness at this point, and would account for the low ductility in some specimens. Further examples of this form of segregation are shown in photographs Nos. 48 and 49-
The metal has not been annealed in such a way as to remove the original crystallization which took place at the time of solidification. The crystalline structure is shown in photographs Nos. 50 and 51. Proper annealing should have completely wiped out all appearance of this kind. Evidence of this crystalline nature was found in all specimens examined, and it is highly